Abstract. This paper presents a solution method for multiobjective nonlinear programming problems with fuzzy parameters in the objective functions. This method is based on interactive cutting-plane algorithm. Also, the stability set corresponding α-Pareto optimal solution which is obtained by using this method is investigated. The method is illustrated by a numerical example.
Introduction
In an earlier work, Osman [1, 2] introduced the notions of the solvability set, stability set of the first kind and the second kind, and analyzed these concepts for parametric convex nonlinear programming problems. Osman and ElBanna [3] introduced the qualitative analysis of the stability set of the first kind for fuzzy parametric multiobjective nonlinear programming problems. Kassem [4] introduced the interactive stability of multiobjective nonlinear programming problems with fuzzy parameters in the constraints. Sakawa and Yano [5] introduced the concept of α-multiobjective nonlinear programming and α-Pareto optimality. Loganathan and Sherali [6] presented an interactive cuttingplane algorithm for determining a best-compromise solution to a multiobjective optimization problem in situations with an implicitly defined utility function. Recently, Elshafei [7] introduced an interactive stability compromise programming method for solving fuzzy multiobjective integer nonlinear programming problems. This paper presents an interactive cutting-plane algorithm for solving multiobjective nonlinear programming problems with fuzzy parameters in the objective functions. In this algorithm, if the decision maker (DM) is unsatisfied with the corresponding α-Pareto optimal solution with the degree α , the DM updates the degree α of α-level set by considering the stability set which has the same corresponding α-Pareto optimal solution.
Problem Formulation
Let us consider the following fuzzy multiobjective nonlinear programming (FMONLP) problem:
is a continuously differentiable and concave function for i=1,2,…,k, X is nonempty convex and compact, , these fuzzy parameters are assumed to be characterized as the fuzzy numbers introduced in [8] . A real fuzzy number p is a convex continuous 
For simplicity of notations we define the following vectors: [9] . Definition 1 (α-level set). The α-level set of the numbers i
is defined as the ordinary set ) (a L α for which the degree of their membership functions exceeds the level α :
For a certain degree of α, the problem (FMONLP) can be understood as the following nonfuzzy α-multiobjective nonlinear programming (α-MONLP)
' can be rewritten as the following form: For some (unknown) implicit utility function we have the following problem: is optimal solution of (αM).
Stability Set of the First Kind
Definition 3 (stability set of the first kind). Suppose that
, then the stability set of the first kind of α-MONLP corresponding to
with a corresponding α-Pareto optimal solution ) , ( a x be given, then from the stability of problem (α-MONLP) there exist (2) and (10), then in order that the other Kuhn-Tucker conditions (6) and (9) are satisfied, we must have . , ; , (2) and (10), then in order that the other Kuhn-Tucker conditions (5) and (8) 
Interactive Algorithm
In this approach the DM is asked to estimate the precise local tradeoff ratios, these ratios at a point ).
The following lemma establishes an important characteristic of problem αP l .
Lemma: Let
is an α-Pareto optimal solution to the α-MONLP problem. 
Step 6. If 0 = l η go to Step 7. Otherwise, go bake to Step 4.
Step 7. Determine the stability set of the first kind
Step 8. If the DM is satisfied with the current values of the objective functions and α of α-Pareto optimal solution, go to Step 9. Otherwise, ask the DM to update the degree α and return to Step 2.
Step 9. Terminate with ) , ( l l a x as the final solution.
Illustrative Numerical Example
Let us consider the following fuzzy multiobjective nonlinear programming problem Let
. The DM's utility function U is assumed to be the following:
Step 1: Suppose that the DM select α=0.9.
Step 2: Step 5: Solve the following problem: Step 7: The corresponding stability set of the first kind is: Step 8: Suppose that the DM is satisfied with the 8 z and α=0.9 . Go to Step 9.
Step 9: The final solution is ) , ( 
